The radio structure of the source 0927 + 352 (87GB 092752.8 + 351642) consists of a highly variable compact core and an extended diffuse halo, and comparison of its mas-scale and arcsec-scale structures suggests a twist of an internal jet and strong projection effects. Its optical counterpart varies by about 2 mag and shows no hint of emission lines in its spectrum. A mean time-scale of radio variability of about 6 ~ i yr and a mean time delay between optical and radio 'events' of about 4 yr are suggested by collected data. X-ray emission from 0927 + 352 was detected by the ROSAT satellite, and we report on its X-ray spectrum. 0927 + 352 is probably a rather slowly variable BL Lac, although it could be a QSO with very weak emission lines.
INTRODUCTION
BL Lac objects are rare among active galactic nuclei (AGN) and studies of them are important for understanding physical processes in the core regions of AGN and the roles of geometrical effects. Extensive investigation of the GB/GB2 sample of radio sources (Machalski & Condon 1985 and references therein) revealed a number of BL Lac candidates: 1011 + 498 and 1217 + 348 (Wisniewski, Sitko & Sitko 1986) , 0723 + 488 and 0751 + 485 (Machalski 1992 ).
Here we examine the radio, optical and X-ray properties of another member of this sample, 0927 + 352 (87GB 092752.8 + 351642), and present evidence that it may well also be a BL Lac.
RADIO PROPERTIES

Spectrum
Strong radio emission from 0927 + 352 was detected in the 408-MHz B2.3 survey (Colla et al. 1973 ) with a rather steep low-frequency spectrum (cf. Machalski 1978) . Further highfrequency observations of the source carried out using the Nobeyama 45-m telescope (Tabara et al. 1984; Machalski & Inoue 1990) , supplemented with other flux density measurements, showed that its radio spectrum had a minimum *E-mail: machalsk@oa.uj.edu.pi (JM); wnb@ast.cam.ac.uk (WNB) ©1996 RAS around 5 GHz and an inverted slope at higher frequencies. The flux densities available from different measurements are collected in Table 1 with the epochs of observations at frequencies where variability is evident. Since 1993 December the source has been occasionally monitored at 22.2, 36.7 and 87 GHz at the Metsahovi Radio Research Station (H. Terasranta, private communication). The flux densities at 22.2 and 36.7 GHz in Table 1 are weighted means from their measurements.
The radio spectrum, plotted in Fig. 1 , suggests a twocomponent spectrum with a variable compact (self-absorbed) core and a diffuse steep-spectrum halo. The spectrum has been deconvolved into two simple synchrotron components using a least-squares fit to arbitrary (non-linear) functions. The fitted spectral components are drawn with solid curves in Fig. 1 . The best-fitted spectrum for the halo had a slope IX of 0.63 ± 0.03 (Svocv -.) . Because of the variability of the source (see Section 4), the high-frequency component was fitted to the weighted mean flux densities at v~5 GHz. The fitted core component has a low-frequency slope of -2.3 ± 1.4 which is consistent with the theoretical value of -2.5 due to synchrotron self absorption. Arbitrary horizontal and vertical shifts of the fitted core spectrum matched to the highest and lowest data points at about 40 and 90 GHz are marked with small-dash curves. The highest brightness of the source in this frequency range was observed in 1990 December, while the lowest was observed in 1995 February/April. Baars et al. (1977) . Table 3 ). The small-dash curves mark a possible time evolution of the core component (see the text).
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Spatial structure
Aperture-synthesis observations with the Cambridge One Mile (OMT) and 5-km telescopes (Allington-Smith 1982) and the Very Large Array (VLA) (Machalski & Condon 1983) confirmed the general compactness of the source with an extent of approximately 50 arcsec observed at Cambridge in low-resolution maps. The halo is bright compared with the majority of core-dominated radio sources, especially those having inverted spectra at high frequencies, and it may be more diffuse than is seen on the OMT map. VLA maps showed only an unresolved core with angular size of Figure 2 . The VLA 1.4-0Hz map suggesting a core-jet structure. Note the extended emission at PA= -80° (measured from north through east), while the VLBI mas structure (Henstock et al. 1995) shows a 4 mas long jet at P A = + 103°. The contour intervals are 2, 4, 6, 10, 15, 20, 30, 40, 60, 100, 200 , 300 mly beam-I. The cross marks the position of the optical object.
about -80° at'l.465 GHz (Fig. 2 ). The precise core coordinates are a(J2000)=09 30 55.28, <5 (J2000)= +35 03 37.6. 0927 + 352 was recently observed with VLBI techniques during the CJ2 survey (Henstock et al. 1995) . Two nuclear components (perhaps representing a central source and an internal jet) separated by 4.4 mas were detected. A comparison between mas-scale and arcsec-scale structures suggests a twist of an internal jet because their position angles differ by about 180 0 (provided that the brighter VLBI component indeed represents the core). This may indicate strong projection effects and a small angle between the jet and the line of sight. Large misalignment angles are frequently observed in sources with relatively bright mas-core components (e.g. Wilkinson 1995) , and a plausible explanation is the helical motion of a jet resulting from precession of the core (e.g. Conway & Murphy 1993) .
OPTICAL PROPERTIES
The radio source was originally identified on the Palomar Observatory Sky Survey (POSS) prints with a faint object of unknown type (Grueff & Vigotti 1979) . The POSS subset with the object's position marked by an arrow is shown in Fig. 3 . Machalski & La Franca (1988) found the object to be stellar and bright during their CCD observations of the GB/ GB2 QSO candidates. Their CCD frame in the R band is shown in an enlarged inset in Fig. 3 .
The recorded and estimated broad-band R magnitudes are given in Table 2 together with a near-infrared (NIR) K magnitude measured by Lilly, Longair & Allington-Smith (1985) . Although they were obtained using different photometric techniques, their variation by about 2 mag is evident. The weighted mean Rand K magnitudes give a NIR-tooptical spectral slope of 1.62 ± 0.09, which is compatible with those seen in compact AGN such as BL Lacs, optically violent variables (OVVs) and broad-line radio galaxies (BLRGs). The optical 0 -E (~B -R) colour measured from the POSS prints is + 1.3 ± 0.5 mag and may suggest a straight NIR-to-optical spectrum, which would support the BL Lac hypothesis (cf. Wisniewski et al. 1986 ). The optical continuum is steeper than the value of 0.5-0.7 characteristic for the majority of QSOs at redshifts of less than 2.5-3. 0927 + 352 was observed spect.roscopically in 1985/86 by Allington-Smith et al. (1988) . They found that the object had a strong power-law continuum and a slope of 2.3. No emission lines were detected, but the steep continuum led them to the conclusion that 0927 + 352 might be a QSOtype object rather than a radio galaxy. The optical spectrum obtained in 1992 March with the Asiago 182-cm telescope in the wavelength range 3600-7500 A (P. Magdziarz, private communication) again showed no hint of emission lines. Although the spectrum was of low quality (the object was faint), the probability that it is really featureless is hig!!. The fact that the Mg II 2798-A, C III] 1909-A, C IV 1549-A and Lyoc lines are not seen demands that a QSO with typical lines must be at a redshift of less than 0.29. This low-redshift possibility conflicts with the fact that quasars with z < 0.29 (regardless of their radio loudness) are always much brighter thanB=19.2 mag, which is the mean blue magnitude of 0927 + 352 estimated from its mean R and the mean colour B -R = 0.6 mag valid for a QSO with z < 2.5 (e.g. 
RADIO AND OPTICAL VARIABILITY
Temporal variability of the radio flux at about 10 and 40 GHz, as well as of the R magnitude, is shown in Fig. 4 . Solid and dashed lines connecting the observed fluxes do not represent actual 'light curves' but only help to illustrate long-term variations. These data may suggest a time delay of about 4 yr between the optical and radio curves, but clearly further monitoring is needed.
Two parameters of the radio variability of 0927 + 352, an amplitude and a time-scale of flux variations, are useful to examine when trying to determine its type. Limited information on both of these parameters in small samples of selected quasars and BL Lacs is available from the papers of Hughes, Aller & Aller (1992) and Valtaoja et al. (1992) . In order to determine these two parameters for 0927 + 352, we GHz (see below), Vnorm , were also calculated in order to compare them with the data of Hughes et al. (1992) .
Extensive radio monitoring of selected variable AGN shows that the amplitude of outbursts or flares in the range 3-90 GHz is proportional to v\ where x=O.4 ± 0.15 (e.g.
Epstein et al. 1982 and references therein). Thus, the dependence of Y on v can be normalized to one selected frequency Vo with the formula Ynonn(n)=Y(n, v)(v/vo)-x.
Ynorm(n) computed for Vo= 14.5 GHz, the normalized index, Vnorm , and the time base of observations, T, are also given in Table 3 . The statistical model of arcmin from the centre of the field of view, and it was not shadowed by any of the ribs that form part of the PSPC entrance window support structure. We have used the ASTERIX point source searching program pss (Allan 1995) to search the 0.5-2.0 keY band (channels 50-200) image of sources, and we detect a highly significant X-ray source 13 arcsec from the precise radio position of 0927 + 352 (see Fig. 3 ), and no other obvious optical or radio counterparts lie within the X-ray error circle. Our physically reasonable spectral fitting results below also suggest that the X-ray source is indeed 0927 + 352.
Properties of the source 0927 + 352 1309
The ROSAT exposure spans 2.5 d. A background subtracted light curve in the full PSPC band (after appropriate corrections for vignetting, wire shadowing and detector dead time) does not show any statistically significant X-ray variability, but the low count rate (about 0.11 count S-l after corrections) and consequent large error bars do not allow a sensitive variability probe.
Counts were extracted from source and background circles to make a background subtracted X-ray spectrum. Standard detector corrections as for the light curve were made. The spectrum was grouped, 30 events per spectral data point, to allow chi-squared fitting. Two per cent errors were included to take into account calibration uncertainties in the PSPC spectral response, and PSPC channels 1-8 were not used. For our X-ray spectral fitting, we shall quote 68 per cent confidence errors, taking all parameters to be of interest other than absolute normalization (Lampton, Margon & Bowyer 1976) . The Galactic neutral hydrogen column density in the direction of 0927 + 352 is 1.4 x 10 20 cm-2 (Stark et al. 1992 ).
The PSPC spectrum of 0927 + 352, along with an absorbed power-law fit to the data, is shown in Fig. 6 . This simple fit is statistically acceptable. We derive a 0.1-2.0 keY photon index of r = 1.92 ± 0.58 and a neutral matter col- fitting, we derive a photon index of r = 1.67 ~Z:~~. Using the power-law model above (with free column density), we derive an absorbed 0.1-2.0 keY flux of 7.7 x 10-13 erg cm-2 S-I. After correction for absorption by neutral matter, we derive a 0.1-2.5 keY flux of 1.2 x 10-12 erg cm-2 S-I. For this model the monochromatic flux density at 2 keY (not corrected for redshift since it is not known) is 8.4 x 10-31 erg cm-2 S-I Hz-I. 0927 + 352 is not listed in Dermer & Gehrels (1995) as having been detected above 20 keY.
BROAD-BAND SPECTRAL ENERGY DISTRIBUTION (SED) AND CLASSIFICATION
The broad-band SED for 0927 + 352 (including the mean radio, mean optical and X-ray data) is shown in Fig. 7 . We also show SEDs for two highly polarized QSOs and one BL Lac object ( (i) The radio structure, consisting of a compact core with a strongly self-absorbed spectrum and a diffuse extended halo, is typical for most BL Lac objects. The VLA and VLBI morphologies suggest a strong twist of an internal jet and a small angle between the jet axis and the line of sight. This is consistent with predictions for BL Lac objects in unified schemes of AGN (e.g. Urry & Padovani 1995) . The radio spectrum does not provide any constraint on the type. Some spectral differences between BL Lacs and QSOs have been reported by Gear et al. (1994) but these are at frequencies above 150 GHz.
(ii) Radio variability statistics, provided by Hughes et al. (1992) and Valtaoja et al. (1992) , showed marginally significant differences between the variability characteristics of BL Lacs and QSOs, with variability being both stronger and faster in BL Lacs than in QSOs. Variability indices Vnorm for both types of objects, normalized to 14.5 GHz, are plotted against time-scale Os in Fig. 8 . There is a large overlap between areas containing BL Lacs and QSOs. Hughes et al. (1992) noted that the majority of radio sources (~85 per cent) with time-scales greater than 10 yr are QSOs, and ~ 80 per cent of the sources with Vnorm < 0.5 are also QSOs.
The position of 0927 + 352 in this diagram (thick cross) shows that if it is a BL Lac then it is a rather slowly variable one.
(iii) The apparent lack of optical emission lines is suggestive of a BL Lac or a peculiar QSO.
(iv) The X-ray spectrum is consistent with what is seen in many BL Lacs as well as QSOs. A comparison of the a", and ... aox indices with corresponding distributions in samples of radio-selected QSOs and BL Lacs is inconclusive. a", and aox distributions derived from the data published by Tananbaum et al. (1983) , Worrall & Wilkes (1990) and Bechtold et al. (1994) are shown in Fig. 9 . 
